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INTRODUCTION
The rapid development in Smart Grid and Renewable Energy has put power system planners in a competitive environment looking for the best possible solution for power system operation and control. Stabilized power system operation is the key feature for power supplying agencies and consumers satisfaction. Among all types of synchronous generators, permanent magnet synchronous generator (PMSG) has its own merits including small size, low moment of inertia, high reliability, no excitation requirement, which is a good choice for wind energy conversion system. PMSG coupled with wind turbine systems extracts maximum power from the wind by optimal adjustment of shaft speed. This design is used by small variable wind turbine for high controllability generation and stable delivering power.
PMSG with boost convertor model for wind energy system is studies in literature [1] - [4] . The generator section is coupled with rectifier circuits and DC-DC Chopper boost Convertor. Slow dynamic response is reported by authors in [2] - [7] using PI controller for PMSG. Optimal parameter adjustment for best performance in varying conditions is not easy to handle by PI controller and is obtained through hit and trial scheme. Nonlinear control schemes have worked well in the field of power electronics. Authors in [8] used the scheme of hysteresis current control which improved the dynamic performance of the overall system. Later on, sliding mode control topology [9] has been applied on different kinds of convertors which enhanced the characteristics features of the proposed model. Modern control strategies have changed the response of the system in terms of stability, reliability, optimal performance and improvement in dynamics. Complex mathematical computations, modeling, analysis and conceptual understanding are required for implementing nonlinear schemes to power convertors. Fuzzy logic scheme [10] is implemented for choppers successfully that changed the properties of the nonlinear system when convertors are interfaced with it. Model adaptive nonlinear control [11] and robust control [12] have been proven to have better performance for power convertors control in contrast to conventional schemes like proportion integral control (PID).
Exact linearization via state feedback transforms a nonlinear system into linear one with all disturbances decoupled from the output either in form of simple approach of linearization, zero dynamics design, disturbance decoupled method, or algorithms of exact linearization. Each scheme involves coordinate transformation from one space to other to completely convert the nonlinear system into Brunovsky normal form. In conventional schemes, the negligence of higher order terms sacrifices the optimal performance and accuracy and limits the U.S. Government work not protected by U.S. copyright operation within a fixed boundary. A lot of literatures [13] - [18] are available for the implementation of this scheme to different types of energy systems, for example wind, solar, PMSG, doubly fed induction generator, etc. The idea of exact linearization was first presented by Brockett [19] . Necessary and sufficient conditions of multiple input cases for external global linearization were presented by Jakubczyk [20] . Simplified sufficient conditions for exact global linearization was done by Hunt [21] .
The paper is divided into four sections. First section illustrates the case of single input single output feedback linearization conditions and concept of lie algebra involved. Second section provides whole mathematical modeling and analysis for PMSG coupled with boost convertor. The third section provides the optimal control law and last section includes the concluding remarks.
II. EXACT LINEARIZATION CONDITIONS FOR SISO SYSTEM
Consider a non-linear affine system as,
Where X is the state vector such that n XR  , u is the control variable while , fg are the n dimensional vector fields.
Lie bracket and lie derivative operation performed as: 2 11 [ , ]( ) . .
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Following are the conditions to be satisfied:
3.Matrix should be involutive at sin ( 60) sin ( 60) 
Selecting state variables as, 
The vector fields as stated in Eq. (1) is as follows, 
Now, applying the procedure for exact linearization algorithm step by step. Since the studied system is a third order affine nonlinear system, performing lie bracket operation as follows, Inverse Mapping becomes, 
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